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ThaT’s Easy for you To say

I recently presented some research to Lee Copeland, 

Better Software magazine managing technical editor and 

Software Quality Engineering conference chair. It didn’t go 

well. I rambled and stuttered and ummed and pretty much did everything 

I could not to convey the information clearly and concisely. Fortunately, Lee and I have 

a good working relationship, so he didn’t hold it against me, but I don’t think he’ll be 

offering me a keynote spot at a conference any time soon.

If I had been asked to prepare a document outlining my research, I would have had no 

problem stringing words together to form sentences that flow and make perfect sense. 

But something about opening my mouth and verbally conveying a thought turns me into 

a raving lunatic. 

I don’t know many people who truly enjoy public speaking, but the ability to verbally 

disseminate information to others in a way that is easy to understand and digest is 

a pretty important skill and one that every professional should possess. I apparently 

need some help in this area and, in fact, should have taken some tips from this issue’s 

Management Chronicles, “Crash Course in Proficient Presenting.” The author, Naomi 

Karten, is an accomplished speaker and seminar leader. In her article she describes 

a situation to which many of us can relate. A worker is volunteered by his manager 

to present some valuable lessons learned on a completed project. The worker is 

uncomfortable in this role and turns to an experienced presenter for advice. Naomi’s 

article has several useful tips including how to harness nervousness to energize your 

presentation, how to project confidence to your audience, and the best way to get your 

nerves under control. 

Naomi has been sharing her knowledge with Better Software magazine and 

StickyMinds.com readers for many years as a Management Chronicles contributor and 

columnist, and now we have the benefit of her insight on a much more regular basis. 

Naomi has joined our growing roster of bloggers who are sharing their experience and 

expertise on StickyMinds.com. If you haven’t had a chance to visit our blogs, go to 

blogs.stickyminds.com and add us to your RSS feed. 

As always, I hope you enjoy this issue of Better Software magazine—and our blogs! 

Drop me a note to let me know how you’ve put this issue to work for you.

Happy Reading!

Heather Shanholtzer

HShanholtzer@sqe.com

Editor’s Note
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Making the decision to outsource the 
development of your critical application 
is not easy. There are pros and cons, 
but, once the decision is made, it is 
imperative that the quality you paid for 
and expected is the quality you receive.

Ask yourself this:

What is the quality of the code that has 
been developed? 

Is it too complex, making it 
unmaintainable and unreliable?  

How thoroughly was it tested prior to 
delivery? 

Are you convinced that the most 
complex areas of your critical 
application were tested?

Is the code quality and test coverage 
trending in a positive direction? 

If you do outsource, you owe it to 
yourself, your organization, and most 
importantly your customers to know the 
answers to these questions.

McCabe IQ provides those answers 
using advanced static and dynamic 
analysis technology to help you focus 
your attention on the most complex and 
risky areas of your code base.  

McCabe IQ’s breakthrough visualization 
techniques, enterprise reporting engine, 
and executive dashboard provide you 
with a complete picture of what is being 
produced. 

It’s time you made the most of your 
outsourcing investment and benefitted 
from over 30 years of software quality 
research and development.

Don’t just think your code is good.  
Be sure of it, with McCabe IQ.

AgitarOne helps you work faster, better, and more 
cost efficiently as you develop and maintain your 
Java applications. 

‘AgitarOne JUnit Generator’ is the fastest 
and easiest way to create a thorough suite of 
JUnit tests, both for new code and for legacy 
applications. It helps you find regressions and 
makes it safer and easier to improve your code 
and reduce the cost to maintain it.

AgitarOne JUnit Generator can generate 
250,000 lines or more of JUnit per 

hour and routinely achieves JUnit 
coverage of 80% or better.

‘AgitarOne Agitator’ helps developers understand 
the behavior of their code as they write it.  This 
helps you prevent bugs and eliminate the code 
complexity that becomes tomorrow’s maintenance 
headache. 

Based on our breakthrough innovation called 
“software agitation”, AgitarOne Agitator helps 
developers not only validate the expected behavior 
of their code but also discover unexpected 
behavior. 

AgitarOne helps you unit test better and faster, and 
is the best way to create, use, and manage the unit 
tests needed to be truly agile. 



Technically Speaking

Time to Let Go of Obsolete Jobs
by Lee Copeland

Town crier, elevator operator, gas lamp 
lighter, telegraph operator—you prob-
ably haven’t seen many help wanted 
ads for these occupations lately. Why? 
Because these occupations are gone—
obsolete, unnecessary, outdated. We just 
don’t need them any more. When new 
paradigms are created, new jobs are 
often created with them. And sometimes, 
existing jobs are no longer relevant.

In the agile world, teams are encour-
aged to be cross-functional, self-orga-
nizing, and composed without consid-
eration of the corporate hierarchy. Gone 
are the command-and-control managers 
responsible for planning, organizing, 
leading, controlling, monitoring, and 
motivating. Rather, the team is respon-
sible for those things now. Self-orga-
nizing teams negotiate commitments 
with their customers and executive man-
agement, make plans, do the work, track 
their progress, assess project progress 
and risks, report status and progress, 
focus on quality outcomes rather than 
delivery for delivery’s sake, and fluidly 
take on tasks and responsibilities to 
move the work forward.

Recently, I attended the annual Soft-
ware Quality Association of Denver’s 
(SQuAD) Software Quality Conference. 
SQuAD is a nonprofit organization that 
supports quality assurance professionals 
in the Mile High City and Denver metro 
area. The conference invites internation-
ally known testing experts to share their 
knowledge and experience.

Lisa Crispin presented a tutorial, “The 
Tester Who Came in from the Cold—
Helping Testers Transition to Agile,” 
based on her experience leading agile 
teams. As she described the integration 
of developers and testers to form self-or-
ganizing teams, Lisa posed the question, 
“What does the QA manager do now?”

While self-organizing teams as-
sume the responsibility for “getting it 
done,” they often need assistance from 
outside the team. Types of assistance 
may include:

•	 Champion—All teams need a 
champion to inspire them with 
a vision, support them with re-
sources, cheer their successes, 
encourage them when times are 
difficult, and defend them against         
internal and external attacks.

•	 Observer/Evaluator—Even the 
most effective team can benefit 
from feedback from an outside 
observer. It’s difficult to step out-
side to observe what is working 
well and what is not. The team’s 
retrospective process provides a 
“first opinion” of how things are 
progressing. An external observer 
can provide a complementary 
“second opinion.”

•	 Gatekeeper—Teams are constantly 
bombarded from the outside with 
“good suggestions.” The gate-
keeper evaluates information and 
controls its flow into the team. 
Even the best ideas, impinging on 
the team too rapidly for evalua-
tion and assimilation, will be dis-
ruptive. 

•	 Mentor—Even the most effective 
self-organizing teams don’t know 
everything. The mentor provides 
skill-improvement experiences for 
individuals and for the team.

•	 Trouble shooter—Sometimes even 
the best teams get stuck. In those 
cases, having a “fixer” to get things 
unstuck is invaluable. Every orga-
nization needs a Winston Wolfe.

•	 Administrator—In most organiza-
tions, timecards must be signed, 
leave scheduled, supplies ordered, 
and myriad other administrative de-
tails handled. The administrator pro-
vides all those services for the team.

I don’t know what the job title is for 
the person who performs all this assis-
tance. In actuality, it’s probably a number 
of people, and these services and func-
tions should be formalized in the organi-
zation. But I do know what the job is not 

called—it is not “QA manager.” Within 
agile development using self-organizing 
teams, the title of QA manager is now ob-
solete, unnecessary, and outdated. Rather 
than fight it and redefine the job with a set 
of flimsy responsibilities, let’s be dignified 
as it goes “gentle into that good night.” (If 
you are the QA manager, find a job where 
you can contribute more. There’s plenty 
of important work to be done.)

Now, to go one step further, it’s not 
just jobs that become obsolete—it’s entire 
organizational structures. My former col-
league Norm Sammis tells us that the orga-
nization chart (the one posted on the wall) 
is merely a snapshot of how the organiza-
tion used to be structured. Internally, or-
ganizations are constantly evolving in an 
attempt to become more effective. New 
informal leaders, team structures, and 
relationships emerge. When the actual or-
ganization becomes too far disconnected 
from the chart, executive management 
“reorganizes”—it updates the chart to 
better reflect reality. Self-organizing teams 
don’t fit well in the classic hierarchical or-
ganization chart (think rows of rectangles, 
arranged like a pyramid, reaching to the 
heavens—or at least the CEO). Where is 
the team in this organization chart? It’s 
scattered helter-skelter all over.

Perhaps it’s time to re-engineer the 
organization, placing the self-organizing 
teams in the center, surrounded by the 
services and functions that support them 
(think concentric circles with the team in 
the center). 

This is not a new idea—surgical teams 
in hospitals have been organized this way 
for decades. Surgeons are assisted by an-
esthesiologists, nurses, and technicians. 
Support services and functions surround 
them. In The Mythical Man-Month, first 
published in 1975, Fred Brooks proposed 
a similar organization style for software 
development teams. It’s time to embrace 
the idea that to make self-organizing teams 
most effective, the organizational context 
in which they exist must be “tuned” for 
better efficiency. {end}
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Code Craft

GUT Instinct
by Kevlin Henney

IS
TO

CK
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O
TO

In one of my previous columns “Programming with GUTs,” [1] 
we looked at some of the stylistic qualities that make up good 
unit tests, or GUTs, following Alistair Cockburn’s coinage [2]. 
A tour of articles, books, and the blogosphere reveals a lot of 
emphasis on the importance of quality in production code and 
exhortations to test, but perhaps less on the quality of the tests 
themselves. Automated unit test cases are also code, and the 
case for quality applies just as much to their sustainability as 
to that of production code.

Obviously, GUTs are better than no unit tests (NUTs), but 
it is not clear that bad unit tests (BUTs) are necessarily better 
than NUTs. BUTs can hold back both a team and a codebase 
by restricting rather than supporting the kinds of changes that 
can be made. Without the appropriate sensibility, automated 
tests can degenerate into an accumulated jumble of test cases 
with no obvious narrative or direction.

Procedural Problems
What are unit tests for? One of the most common responses 

is that unit tests are used to demonstrate that code is doing the 
“right thing.” But, what exactly is the right thing? Without a 
clear idea of what the right thing is, programmers can end up 
reducing testing to arbitrary and dispirited code poking—or to 
nothing at all.

Common but unjustified beliefs about testing are not just 
restricted to purpose; they can also be found in practice. For 
example, perhaps the most popular and seemingly intuitive 
technique for partitioning test cases is in a procedural style: 
For each method in a class, write a corresponding test method; 
for method foo, define testFoo.

Aligning method under test with test method undermines 
the simpler and more important correlation of a test case cor-
responding to a test method: Testing a method with rich be-
havior in a single method fails to differentiate the underlying 
test cases; trying to test query methods on their own misses the 
point that their results can only be interpreted meaningfully 
within specific contexts, following previous calls. Lumping to-
gether all the common cases, boundary cases, and failure cases 
for a method into a single test case makes it harder to see the 
forest for the trees. Such arbitrary grouping is a surefire way to 
create messy tests and to overlook important cases.

If test cases are intended to define and confirm the behavior 
of a class, then the test cases need to align with cases of use that 
may cut across many methods, rather than align with methods, 
which may enclose a wide range of behavior. If test cases are 
intended to define and confirm the behavior of a class, then the 
test cases need to align with cases of use that may cut across 
many methods, rather than align with methods, which may en-
close a wide range of behavior.

The popularity of the procedural testing style is carried 

through to automated perfection in many code-generating 
wizards, which generate test stubs for each method in a pro-
duction class. These address the trivial work—writing method 
signatures—and carefully sidestep the hard part—the details of 
the actual test. Such tools nudge programmers into the wrong 
frame of mind for describing the usage behavior of their code. 
Along with the “helpful” tools that autolitter code with set-
ters and getters, such tools bear a stronger resemblance to  
so(u)rcerer’s apprentices than they do to wizards.

From Prodding Procedures to Revealing 
Requirements

It seems clear that procedural testing does not work well 
with objects, but is the same also true for code that is proce-
dural or functional in style? Consider, for example, a single 
function that determines whether or not a given year is a leap 
year. To keep things simple, let’s assume that the calendar fol-
lows the ISO 8601 standard, which includes a year 0 and is 
proleptic (i.e., applies to dates before the Gregorian calendar 
was introduced). In Groovy, the appropriate predicate would 
look something like listing 1.

Focusing just on method names, the procedural style of 
testing would lead to a single test method, as shown in listing 
2a. Anyone unfamiliar with the rule for leap years will be none 
the wiser. The name tells you nothing about the behavior, 
only that a single method is being tested. If it fails, all you 
can deduce is that something about isLeapYear (or perhaps 
testIsLeapYear) is incorrect.

It is clear that the behavior needs to be partitioned in some 
way to clarify what behavior is expected. A first cut at parti-
tioning might be to divide the test cases according to the result 
of the function—i.e., leap years and non-leap years (uncom-
monly known as common years). The code in listing 2b is an 
improvement, reflecting a little more of the problem domain in 
the tests. However, the actual nature of the rule is still unclear. 
Given that most people believe that leap years occur every four 
years regardless, this doesn’t clarify matters one way or another 
and does nothing to correct that belief.

Even when people are aware that leap year determination 
involves more complexity, they often fail to recall the detail. At 
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or what we’re expecting from it. The test cases in 
listing 2d include the punch line.

The Naming of Names
There is a world of difference between the 

last four test cases shown in listing 2d and the 
initial testIsLeapYear in listing 2a. These last 
test cases specify what the “right thing” is and, in 
their bodies, employ representative examples that 
demonstrate each case, as in listing 3, and check 
that the right thing happens. The procedural 
style merely indicates that some named piece of 
code is being tested without reference to what is 
needed or expected. The behavioral style reveals 
the rules and intentions that inform the code.

Of course, the same test code could have 
been written within a single test method, 
testIsLeapYear, and grouped into test cases, 
each grouping headed by a suitable comment. 
But whenever you are tempted to use a comment, 
first determine whether the code could be rear-
ranged to express more directly what the com-
ment is trying to say. In this case, don’t comment 
blocks of code, name them as methods. Method-
level partitioning also offers more precise and 
meaningful information when a test case fails.

Ideally test names should be simple statements 
of fact about what is needed from the code. In 
this case, we are constrained by the decision to 
take advantage of JUnit 3, which is conveniently 
integrated with the Groovy runtime. JUnit 3 re-
quires that all test method names begin with test. 
Unfortunately, this particular verb on its own 
does little to encourage a specification-driven 
naming style. If you are writing to this technical 
constraint, or you still like to think of tests as 
confirmations rather than as specifications, try 
using testThat as your prefix. This alternative 
prefix naturally encourages name completion 
with something a little more statement-like.

Whether or not the code under test is pro-
cedural in style turns out to be irrelevant. A 
procedural partitioning of tests is invariably the 
wrong choice for GUTs. {end}

RefeRences 
[1] Henney, Kevlin. “Programming with GUTs.” Better Soft-
ware magazine, July/August 2008. www.stickyminds.com/ 
s.asp?F=S13833_ART_2 
[2] Cockburn, Alistair. “The Modern Programming Profes-
sional has GUTs.”  alistair.cockburn.us/index.php/ 
The_modern_programming_professional_has_GUTs

Code Craft

boolean isLeapYear(int year)

{

    ... // left as an exercise for the reader

}

Listing 1

class LeapYearTest extends GroovyTestCase

{

  void testThatYearsNotDivisibleBy4AreNotLeapYears()

  {

    assert !isLeapYear(1906)

    assert !isLeapYear(2009)

  }

  void testThatYearsDivisibleBy4ButNotBy100AreLeapYears()

  {

    assert isLeapYear(1984)

    assert isLeapYear(2008)

  }

  void testThatYearsDivisibleBy100ButNotBy400AreNotLeapYears()

  {

    assert !isLeapYear(1900)

    assert !isLeapYear(2100)

  }

  void testThatYearsDivisibleBy400AreLeapYears()

  {

    assert isLeapYear(2000)

    assert isLeapYear(2400)

  }

}

Listing 3

testIsLeapYear

Listing 2a

testIsLeapYears

testNonLeapYears

Listing 2b

testThatYearsNotDivisibleBy4AreNotLeapYears

testThatYearsDivisibleBy4ButNotBy100AreLeapYears

testThatYearsDivisibleBy100ButNotBy400AreNotLeapYears

testThatYearsDivisibleBy400AreLeapYears

Listing 2d

testYearsNotDivisibleBy4

testYearsDivisibleBy4ButNotBy100

testYearsDivisibleBy100ButNotBy400

testYearsDivisibleBy400

Listing 2c

Which unit test styles have you found to 
be beneficial and which ones have been 

problematic?

Follow the link on the StickyMinds.com homepage to 
join the conversation.

least part of the reason for this is that humans are good with 
straightforward rules—and even rules with an exception—but 
they are not so good at dealing with rules that have exceptions 
to exceptions (and beyond). For leap years and common years 
there are four distinct cases, as shown in listing 2c.

This equivalence partitioning delineates the cases explicitly. 
But there’s still something missing: It’s like a joke without a 
punch line. We know the situation we’re testing, but not why 
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Test Connection

Issues about Metrics about Bugs
by Michael Bolton

In my travels, I’ve worked with a number 
of companies that have attempted to 
assess the quality of their testing—or 
worse, their testers—using poorly con-
sidered metrics. Sometimes the measure-
ment is based on a count of bugs that 
make their way into the released product 
(escaped bugs); sometimes the measure-
ment includes another factor, like the 
number of bugs found before release. To 
many managers, this kind of measure-
ment has intuitive appeal: If the purpose 
of testing is to find bugs, then assessing 
the quality of the testing effort starts 
with looking at the number of bugs that 
the testers found or didn’t find before 
the product was released. How could 
this appealing-sounding metric possibly 
go wrong?

One answer is found in reification error 
[1].  A bug isn’t a concrete thing, like an 
airplane or an apple. “Bug” is a label for 
a construct, an idea. One idea might be 
that a feature seems to be missing, another 
might be that performance is slower than 
we’d like, and yet another might be that an 
error message is accurate but unhelpful.  A 
bug could be something missing, or some 
form of behavior that we don’t want to 
see. To Rapid Testers, a bug is anything 
that threatens the value of the product [2]. 
Value is multidimensional and subjective. 
Someone may value a buggy product that 
she owns over a less buggy product that 
she considers too expensive. Someone else 
may reject a product that provides excel-
lent performance, preferring one that is 
compatible with his other applications. 
Like “value,” “problem,” and “accept-
ability,” bugs are not tangible, countable 
things; they’re expressions of part of a re-
lationship between some person and some 
product [3].

To us testers, often it seems amply clear 
that some behavior represents a bug. A 
system crash, an inaccurate calculation, 
or a mangled record is very likely to be a 
problem and a threat to the value of the 
product. A direct violation of a reliable 
specification is probably a bug, as is a cor-

rupted display or an unexpected, persistent 
howl from the system’s speaker. Yet some 
evaluations require more subtlety. If the 
program rejects an input value as “too big” 
when a reasonable user might disagree, we 
have reason to suspect a threat to the value 
of the product—that is, a bug—even if 
the specification clearly outlines a smaller 
range of supported values. Is this an inten-
tional limitation or did a business analyst 
misinterpret or mistype the end-user’s re-
quirements? This is why it’s so important 
for testers to change the question “Does 
this test pass or fail?” to a question that 
better addresses a possible threat to some-
one’s values: “Is there a problem here?”[4]

One oracle—a heuristic principle or 
mechanism by which we recognize a 
problem—might tell us that there is no 
problem, where another oracle would 
cause us to perceive a problem imme-
diately. As testers, we may have strong 
beliefs one way or the other, but it’s the 
project owner who gets to make the de-
cision. That’s why our role is not merely 
to report things that are bugs but also to 
report things that might be bugs or that 
could be bugs when viewed through a dif-
ferent set of values.

In addition to reporting bugs, it’s also 
the role of the tester to report on issues. 
Where a bug is something that threatens 

the value of the product, for Rapid Testers 
an issue is something that threatens the 
value of our testing. (Some people call this 
a concern or obstacle. The concept is im-
portant, but the label isn’t; call it whatever 
you like.)  If we’re uncertain about whether 
something is a bug or not, that’s an issue. 
If we identify a problem with testability—
anything that slows down testing or that 
makes it difficult to determine whether or 
not there’s a problem—we may be seeing a 
bug, but at the least it’s an issue. If we lack 
sufficient equipment, tools, or training to 
accomplish the mission in the required 
time, that’s an issue. If a product that we’re 
testing has so many problems that investi-
gating and reporting them dominates the 
time we have available for finding them, 
that’s an issue, too. We’ll come back to 
that point.

When a product is released or deployed, 
it’s because some person—the product 
owner—has decided that it’s ready to go. 
That decision should be based on another: 
Does the product owner have sufficient 
information to make the ship/no-ship deci-
sion? That’s a judgment call, based upon 
not only technical information but also 
upon business imperatives. A tester is un-
likely to have authority over the schedule, 
the budget, staffing, or market or contrac-
tual obligations. So, while the tester helps 
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to inform the decision, he shouldn’t be 
making the decision unless he is also the 
product owner.

For the same reason, the tester should 
be very careful about asserting that the 
product has been “adequately” or “com-
pletely” tested. A clothing salesman should 
offer excellent service to the customer as 
long as she’s is in the shop, but he can’t be 
held responsible for deciding whether the 
customer has bought too much, too little, 
or just enough. If something looks par-
ticularly embarrassing or complimentary 
on the customer, the salesman can assist 
the customer by pointing it out.  If there’s 
some interesting, new piece in the back 
room, it behooves the salesman to bring 
it to the customer’s attention.  But in all 
cases, the customer—not the salesman—is 
responsible for deciding what she wants to 
buy, what services the salesman shall pro-
vide, when he has completed his service, 
and whether the service was adequate. 

So it is with a tester and his client. The 
tester provides information about prob-
lems in the product, but those shouldn’t be 
the only items that he brings to the table. 
The tester may also report on benefits in 
the product, about comparable products, 
or about risks. The tester should also be 
prepared to point out parts of his work 
that he would recommend covering, but 
that he hasn’t covered. The product owner 
uses that information, along with all of the 
other technical and business information, 
and decides whether she has enough infor-
mation to issue the order to ship.

This is a good reason to be wary of bug 
metrics. The project owner is the person 
who ultimately makes the decision about: 
what is a bug, whether the known bugs 
are trivial enough to permit shipment, 
whether there are sufficiently important 
open questions such that shipping would 
be unwise, and whether the business pri-
orities outweigh the technical ones. These 
decisions will have a profound impact on 
any attempt to count bugs, either before or 
after the product is released.

Bugs in the product may inhibit our 
ability to find bugs. Some problems—
blocking bugs—may make it difficult to 
execute tests by preventing access to parts 
of the product that require further testing. 
Other problems—intermittent bugs—may 
cause test results to be inconsistent, incon-
clusive, or ambiguous. If there are large 

numbers of bugs to fix, programmers may 
provide us with a large number of builds 
that we must reinstall and reconfigure—or 
they may provide us with a single build on 
which we have to do dozens of fix verifi-
cations before we can pick up again with 
other tests. All of these interruptions—
setup, configuration, bug investigation, 
and reporting—take time away from the 
design and execution of new tests, wherein 
we obtain more coverage of the product. 
So, a buggy product gives bugs more time 
and more places in which to hide, requires 
more time to test to the same level of cov-
erage, or both.  That’s an issue—a very 
common and very serious issue.

If there are many bugs in the product 
after release, it may well be that the testers 
have done less than excellent work. Yet 
there are many other plausible explana-
tions: a very complex product, inadequate 
programmer testing, an overly aggressive 
schedule, a rational business determination 
by product management that the known 
problems in the product aren’t worth 
fixing, or any or all of the above. Next 
time, we’ll talk about the risk of metrics 
based on possible motivations for them: 
inquiry or control? {end}

RefeRences 
[1] Levy, David. Tools of Critical Thinking:  
Metathoughts for Psychology. Waveland Press, 
2003. 
[2] Bach, James, and Michael Bolton.  “Rapid 
Software Testing.”  www.satisfice.com/rst.pdf 
[3] Bolton, Michael. “It’s All Relative” in Fiona 
Charles, et al. The Gift of Time. Dorset House, 
2008. 
[4] Bach, James, and Mike Kelly. “Is There a 
Problem Here?” www.michaeldkelly.com/pdfs/
IsThereAProblemHere.zip

Test Connection

Who decides what the 
criteria for a bug are in your 

organization? What do you do to 
make sure that your metrics prompt 

questions and investigations, 
rather than drive decisions?

Follow the link on the StickyMinds.com 
homepage to join the conversation.
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Management Chronicles

Crash Course in Proficient Presenting
by Naomi Karten

Ben was babbling. He didn’t mean to 
babble. He didn’t want to babble. But 
when he tried to run through his up-
coming talk for Natalie, his presentation 
coach, out came gibberish.

“Sit down,” Natalie said gently, 
“and tell me what you’re trying to say.” 
Without a moment’s pause, Ben did just 
that, clearly explaining that his recently 
completed software project had yielded 
some valuable lessons that he wanted to 
share with the group. As he started to out-
line the lessons, Natalie interrupted him.

“What happened when you tried to say 
the same thing while you were standing?” 

Ben started to look panicky. “I guess I 
was imagining the packed auditorium I’ll 
be speaking in and I got so nervous, the 
words fell all over each other.”

Natalie laughed. “That’s a great 
image.”

“But what am I going to do? I didn’t 
ask to speak at the all-hands meeting. My 
esteemed director, Mr. You-Have-No-
Choice, put me on the agenda. Twenty 
minutes. Egad!”

“I know it’s hard to believe right now, 
but some day, you’ll appreciate what a 
career-enhancing opportunity he’s offered 
you.”

“An opportunity to babble. Lucky 
me.” 

“My job is to help you become a confi-
dent, babble-free presenter. So let’s start by 
discussing your nervousness.”

“If I don’t conquer it, I’m sunk,” Ben 
said, sounding like he was sinking fast.

“First of all,” Natalie said, “it’s a good 
idea to memorize your opening comments, 
since that’s when you’re likely to be most 
anxious.”

“Actually, I thought I’d memorize the 
whole thing.”

“Absolutely not!” Natalie left no doubt 
that she was opposed to the idea. “It’s 
difficult to memorize an entire presenta-
tion, even one that’s only twenty minutes 
long.” 

Only twenty minutes? Ben thought. 
Only???

“Even if you’re able to memorize it,” 
Natalie continued, “all it takes is an un-
expected question to make you lose your 
place. It’s much better to think through 
each point you want to make—you’ll have 
your slides to guide you—and be prepared 
to address each in your own words. Just 
memorize the opening few sentences.”

“I have a better idea. How about if I 
just read my presentation?”

“Make that my second ‘absolutely not.’ 
Your goal is to sound conversational, not 
mechanical and robotic. Besides, reading 
a speech can be risky. Last month, I at-
tended a conference at which a company 
VP read his presentation. He actually read 
one line three times before he realized he 
was repeating himself.” 

“But if I had a teleprompter …”
“Dream on! Now, when it’s your turn 

to present, take your place on the plat-
form, take a deep breath, look to the back 
row of the auditorium, and speak to the 
people back there. Beginning this way will 
help you sound confident—and if you 
sound confident, you’ll feel confident.”

“I can’t imagine feeling confident. 
Maybe I’ll just tell the audience that this 
is my very first presentation and I’m ner-
vous.” 

“Not a great idea. Tell them you’re 
nervous and instead of listening to you, 
they’ll be watching for signs of nervous-
ness. And they’ll see signs even if they’re 
not there.”

“But what if I don’t tell them I’m ner-
vous, but I am anyway?”

Natalie looked Ben in the eye. “The 
key to avoiding an overwhelming level of 
nervousness is to practice, practice, and 
practice some more. It’s the single most 
important thing you can do. The better 
prepared you are, the more confident 
you’ll be.”

“So experienced speakers don’t get 
nervous?” 

“Actually, sometimes they do. But 
many experienced presenters find that a 
mild undercurrent of nervousness actually 
energizes them and adds enthusiasm to 

their presentations. So, to a certain extent, 
nervousness is your friend.”

“Ah, my BFF, nervousness.”
“If you feel some anxiety once you’re 

into your presentation, slow down and 
speak a little louder. Speaking a bit louder 
masks the nervousness and projects con-
fidence.”

“For sure, I’ll be the loudest presenter 
they’ve ever heard.”

“More likely, you’ll know your mate-
rial so well by the time of the meeting that 
you’ll wow the audience.”

“So, what else are you going to help 
me with?”

 “I’ll review the content of your pre-
sentation for clarity and organization. 
And I’ll make sure your slides aren’t like 
the eye-straining ones I see so often.”

“Great,” Ben said. “I’ll have terrific 
content and perfect slides. But what 
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else can you tell me about actually pre-
senting?”

“A lot of things. For example, people 
can’t listen to you and read your slides at 
the same time, so when you show a new 
slide, pause briefly to give them a chance 
to take it in.”

Ben grinned. “Pausing. That I like. A 
chance not to talk.”

“Also, you’ll want to make eye con-
tact with the audience.”

Ben looked shocked. “Ohnooo, do I 
have to?”

“Indeed, you do. Let me put it this 
way. I once attended a presentation in 
which the speaker kept staring at the 
floor. It was as if he thought that if he 
couldn’t see us, we wouldn’t be able to 
see him. Do not look at the floor, OK?” 
Natalie grinned.

She continued. “Another thing. I 
want you to look like you’re having a 
good time when you’re presenting. If 
you look like you’re enjoying yourself, 
you will convey confidence and your lis-
teners will enjoy listening to you.”

Ben looked dubious. “You make it 
sound so easy.”

Management Chronicles
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key to becoming a proficient 

presenter. 
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“Not at all. Delivering a polished pre-
sentation takes work. But you have some 
important information to share and your 
audience will appreciate it. Keep in mind 
that most people are so fearful of giving a 
presentation that they’ll be thrilled it’s you 
up there and not them. They’ll admire you 
for doing what they’re terrified of doing.”

“So I can’t call in an emergency root 
canal?”

“Ben, I remember back when I was as 
anxious about presenting as you are now. 
I can now speak to audiences of any size 
and have fun doing it. I know, positively, 
that you can learn to do the same. And 
I’ll be delighted to say I told you so. Now, 
stand up and give it another try.” {end}
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One of the new methods currently 
being employed with success is Scrum, 
an agile method of project management 
that uses iterative, incremental work 
cycles known as sprints to provide fre-
quent opportunities to assess and revise 
direction. While Scrum’s iterative nature 
ensures that teams are always mindful 
of the big picture, the framework also 
facilitates ongoing communication 
and collaboration to yield high-impact 
teamwork. When people are connected 
through frequent check-ins, it enables 
teams to improve their processes in 
the long term by becoming the sort of 
groups that can achieve the near impos-
sible. When an organization develops 
several of these hyper-performing teams, 
it creates a path toward sustainably lean 
operations. In other words, teams like 
this can do more with less.

An Overview of the Scrum 
Framework

Before explaining how the Scrum 
framework achieves all this, it’s helpful 
to begin with what Scrum is and how it 
differs from other approaches to soft-
ware development. To begin, Scrum 
can be defined as a simple management 
framework for incremental product de-
velopment. Development is performed 
by one or more cross-functional, self-
organizing teams of about seven people 
each. These teams use fixed-length itera-
tions called sprints, which are typically 
fourteen to thirty days in length. Un-
like waterfall, the historically dominant 
method of software development, Scrum 

does not assume that all of a project’s re-
quirements can be known at the outset 
or that development can occur in a linear, 
“single-pass” fashion. Instead, Scrum as-
sumes that more information about the 
desired product will be collected during 
development and, to accommodate that, 
proceeds in sprints, allowing the team to 
revisit areas of development throughout 
the lifecycle.

The Scrum method is deliberately 
designed as a framework—i.e., a light-
weight management wrapper that can be 
applied to existing processes. However, 
every part of Scrum’s minimal frame-
work is essential for realizing its core te-
nets of facilitating productivity through 
communication, collaboration, and self-
organization. Given its spare structure, 
it’s critical that all of Scrum’s roles and 
processes are observed. Here’s a quick 
overview of Scrum’s primary roles and 
meetings.

scRum Roles
•	 The	product owner constantly re-

prioritizes the product backlog to 
reflect those items with the highest 
business value. This individual is 
responsible for communicating 
product vision to team members 
and negotiating sprint goals with 
them each sprint. He also is re-
sponsible for yielding a return 
on investment and therefore pos-
sesses the authority to accept or 
reject each product increment.

•	 The	 Scrum team is a cross-func-
tional and self-organizing team 

of about seven members that is 
responsible for delivering a func-
tional product increment each 
sprint.

•	 The	ScrumMaster facilitates team 
productivity and self-organization 
by removing impediments that ob-
struct progress, enforcing Scrum’s 
rules, and ensuring that all Scrum 
artifacts are highly visible.

scRum meetings
•	 During	 the	 sprint planning 

meeting, the product owner and 
the team negotiate the work that 
team members will attempt to 
complete in the next sprint. The 
product owner is responsible for 
identifying which work is of the 
highest priority. Likewise, the 
team is responsible for commit-
ting to the amount of work it can 
accomplish.

•	 The	 daily scrum meeting allows 
team members to deliver updates 
to one another on a daily basis. 
Every day, at the same time and 
place, team members spend fif-
teen minutes reporting to one an-
other. Each team member reports 
to the rest of the team what he 
did the previous day, what he will 
do today, and what impediments 
block his progress.

•	 The	sprint review meeting occurs 
at the end of the sprint. At this 
meeting, the team demonstrates 
the functional product increment 
it has developed and the product 
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Today, companies find themselves in the midst of a business world that is con-

tinually shaped and reshaped by emerging technology. From Web 2.0 to cloud 

computing, these new technologies are leading companies to completely reeval-

uate how they operate and interact with customers. And no one better understands the op-

portunities and risks associated with a rapidly evolving technology landscape than com-

panies from the tech sector—particularly the software development industry. In short, the 

ability to respond quickly and flexibly to new business conditions is integral to survival. 

With that in mind, software developers require a new approach to project management 

that is nimble enough to keep pace in such a chaotic business climate, but determining 

which management framework will yield the best results isn’t always easy. 



owner either accepts or rejects 
the work, based on the previ-
ously negotiated agreement. This 
is an opportunity to “inspect and 
adapt”—that is, to examine the 
product’s progress and revise di-
rection, if necessary, for future 
sprints.

•	 At	 the	 sprint retrospective, the 
team inspects and adapts its own 
processes. During this meeting, 
the team reflects upon its per-
formance in the past sprint and 
brainstorms ways to improve 
going forward.

A Mix of Structure and 
Flexibility Empowers Teams

Scrum’s iterative and incremental ap-
proach to development benefits teams. 
During each sprint, a team commits to 
a defined amount of 
work, which it must 
complete over the 
course of the sprint. 
These action items—
called product backlog 
items in Scrum—are 
negotiated between the 
team and its product 
owner. However, once work is assigned 
for the sprint, the product owner cannot 
give the team additional work until the 
sprint concludes and planning takes 
place for the next one. The team is em-
powered with the autonomy to deter-
mine how it completes the work and in 
what priority it will tackle it. In Scrum, 
this is called self-organization. 

For traditional project managers who 
try Scrum, resisting the temptation to 
micromanage can be a considerable chal-
lenge. Learning to trust that a team will 
self-organize effectively to complete its 
sprint goals may be even harder. But this 
aspect of the Scrum framework carves 
out a stable, uninterrupted stretch of 
time for teams to complete work. Given 
the inherent volatility of writing soft-
ware, Scrum endeavors to minimize the 
thrash of the variables it can control—
in this case, the disruption of an overly 
demanding product owner. Moreover, 
the iterative nature of sprints allows 
teams to establish a rhythm, creating a 
kind of routine velocity for each sprint. 

As team members become increasingly 
comfortable with one another over time, 
they learn how to work together more 
efficiently. Such hyper-productive teams 
are the key to organizations’ maximizing 
their potential.

In another departure from the wa-
terfall method of project management, 
Scrum possesses the unique character-
istic of allowing teams to begin work 
on a product without knowing all of its 
requirements. Where waterfall histori-
cally asserted that all requirements could 
be known absolutely at the beginning of 
a project, Scrum believes that, just like 
work, requirements can be added in-
crementally as development progresses. 
With waterfall, teams waste time and 
energy attempting to identify every fea-
ture of the product before building be-
gins. Not surprisingly, they typically fall 
into a state of “analysis paralysis,” in 

which the requirements-gathering phase 
becomes so daunting that the team 
simply does nothing at all. Scrum, on the 
other hand, knows that defining certain 
features may only be possible once other, 
more basic, functionality has been built. 

Of course, Scrum still asks teams 
to produce a functional product incre-
ment each sprint, which means that, 
even during that initial sprint, the team 
must settle on some foundational func-
tionality to build immediately. That first 
sprint forces teams to make hard deci-
sions and begin work, thereby saving the 
time and money that would have been 
wasted futilely trying to wrap their arms 
around as-yet-unknown requirements. 
In software development, this is a rad-
ical step toward responsibly conserving 
time and money. By acknowledging the 
limitations of what it can know at the 
outset, the development team is able to 
focus on those requirements it is cer-
tain the client expects. Thus, the team 
immediately begins building essential 
functionality, adding other features to 
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the product scope through each meeting 
with the customer.

How Scrum Generates 
Business Value

One of the greatest advantages of 
Scrum over traditional project manage-
ment models is that Scrum projects are 
developed iteratively and incremen-
tally. Because teams work in repeat-
able, timeboxed work cycles, they add 
functionality to products with each suc-
cessive sprint. To ensure that the team 
progresses toward completion, Scrum 
mandates that teams produce a “poten-
tially shippable increment” every sprint. 
This means teams always have a demon-
strable product to show a client. It might 
contain only barebones functionality at 
first, but it forces teams to make tough 
decisions and hit the ground running. 
Equally important, it produces a work in 

progress to share with 
the customer, who can 
provide direct feed-
back. In fact, there’s 
a strong business case 
for building frequent 
customer interaction 
into the Scrum pro-
cess. Customers typi-

cally need to interact with a piece of soft-
ware to better articulate their vision for it. 
This phenomenon is called “I’ll know it 
when I see it,” or “IKIWISI” for short.

Of course, the true test of any project 
management strategy is its ability to gen-
erate business value. Scrum accomplishes 
this in a number of ways, all of which 
contribute to the end goal of creating a 
product that meets the customer’s expec-
tations. As stated above, Scrum brings 
the customer and the development team 
together as often as every sprint. Because 
the customer is involved throughout the 
development process and is consulted 
once per iteration, the team can never 
deviate very far from the customer’s vi-
sion. Even if, for example, a develop-
ment team takes the product in the op-
posite direction, it can’t get too far off 
track because the sprint is timeboxed. 
Compared to waterfall development, in 
which development proceeds in a linear, 
unchecked fashion, Scrum’s abbreviated 
feedback loop guarantees that the team 
always circles back to the customer to 

Given the inherent volatility of writing 

software, Scrum endeavors to minimize the 

thrash of the variables it can control …
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check the team’s progress against cus-
tomer expectations during the sprint re-
view.

Because requirements are added incre-
mentally in Scrum, it is possible to delay 
certain decisions until the last respon-
sible moment. This provides customers 
with the flexibility to adapt—even to 
late-breaking circumstances—without 
breaking the bank. Imagine a competitor 
rushes to market a rival product that in-
cludes new functionality absent in your 
product. Even though your product is 
nearly complete, its scope can quickly be 
revised to incorporate this feature. With 
the product’s base functionality already 
in place, another feature simply repre-
sents another increment of work. By con-
trast, waterfall’s exhaustive, up-front re-
quirements would have locked the team 
into developing a product that could not 
compete in the marketplace. After all, 
this is why Scrum believes requirements 
should be gathered throughout the de-
velopment process. This ability to make 
last-minute revisions to scope at a low 
cost is what makes Scrum so “agile.” 
Even when it appears that a competi-
tor’s product has already won, Scrum 
allows developers to respond quickly, 
nimbly, and inexpensively by extending 
the product lifecycle by a few iterations. 
Instead of a product that is rendered ir-
relevant by the market, the team simply 
has an underdeveloped product, with 
the additional functionality, which can 
still go to market and compete. 

Challenges
While Scrum addresses many of the 

shortcomings present in other develop-
ment methods, it does present  a few 
challenges of its own. However, the ma-
jority of these impediments are limited to 

the transformation process, in which an 
organization first transitions to Scrum. 
Because Scrum asks teams to adopt 
drastically different working habits, it 
is often met with a significant culture 
clash. It is not uncommon for individuals 
to fear change, especially in the work-
place, and the effects of change during 
a Scrum transformation can range from 
mild concern about learning to work dif-
ferently to an outright refusal to comply. 
Therefore, organizations must leverage 
Scrum’s emphasis on transparency and 
communication to manage employee 
anxiety about the transformation.

In addition to some cultural resis-
tance, organizations commonly observe 
some administrative roadblocks, as 
well. Given Scrum’s emphasis on team-
work and the relatively small number 
of roles it contains, human resources 
departments must revise existing career 
paths and incentive programs to ensure 
that the organization’s values align with 
Scrum’s. The good news for organiza-
tions facing the challenge is that Scrum’s 
incremental approach to development 
can be applied to situations like these, as 
well. Often, a “transformation team” is 
utilized to make sure that Scrum’s prin-
ciples and processes are implemented at 
both the team and organization levels.

Conclusion
In the end, Scrum succeeds because 

its emphasis on communication brings 
people together to share problems, brain-
storm solutions, and realize a vision. Fu-
eled by this kind of engaged collabora-
tion, teams form bonds through shared 
commitment and past successes, which, 
in turn, push teams to levels of produc-
tivity they never dreamed they could 
achieve. To facilitate this communica-

tion, Scrum believes that the customer, 
who understands what the product 
should become, and the development 
team, which performs the work, should 
meet frequently to make sure that they 
build the right product. Because a prod-
uct’s lifecycle is divided into increments, 
an opportunity to pause and assess the 
product’s direction against real-world 
conditions is never more than a single 
sprint away. And though traditional 
project managers may be frightened by 
Scrum’s belief that development can 
begin before all requirements are known, 
they shouldn’t be. In fact, this approach 
to development is actually rooted in re-
ality, taking inventory of empirical data 
to help the team make informed deci-
sions as information becomes available. 
Waterfall effectively ignores the fact that, 
by the time a product is ready to ship, 
the thrash of the real world has rendered 
a team’s work irrelevant. Scrum actively 
guards against this wasted effort by en-
couraging teams to dive in and build re-
quirements as they become known. 

When a team’s activities are deter-
mined by customer feedback and empir-
ical data, there’s a greater likelihood that 
the team will be able to proceed with 
confidence and clarity. And when teams 
can progress with such measured inten-
tions, they often outperform their own 
expectations. Especially for tech compa-
nies, who must remain attuned to how 
new technology impacts their business, 
Scrum’s combination of frequent com-
munication and attention to real-world 
factors enables teams to build products 
that customers actually want, while op-
erating in a sustainably lean fashion. And 
that translates to success—no matter 
what business you’re in. {end}

… organizations must leverage Scrum’s emphasis on 

transparency and communication

to manage employee anxiety about the transformation.
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Virtualization is a ground breaking tech-

nology that promises quantifiable benefits for 

application development and test organiza-

tions, including faster lab deployment, less manual setup 

work, greater resource flexibility and utilization, and 

easier reproduction of defects.

However, adopting virtualization in a development 

or test organization is not without issues. Often, it’s not 

obvious whether to build a custom virtualization frame-

work or make a strategic bet and implement a full virtual 

lab management solution, complete with automation and 

a pool of centralized hardware.

This article discusses the software quality challenges 

that application development teams commonly face and 

describes the best practices and common pitfalls associ-

ated with virtual lab automation (VLA) adoption. Finally, 

this article outlines the steps to evaluate a virtualization 

solution for your test organization. The StickyNotes pro-

vide links to resources to help you get started

Virtualization Challenges
Many test teams use virtualization by building a pro-

prietary framework using scripting. This can provide 

many benefits, including faster machine deployment 

times, better utilization of hardware, and the ability to 

snapshot and restore images.

Many organizations have used this approach success-

fully, especially with ad hoc or simple test frameworks. 

However, as many teams are learning, it can soon be-

come a significant effort to develop and maintain scripts 

and a library of machine images. Additionally, without 

implementing a virtual LAN, it’s not easy to deploy and 

manage multi-machine configurations in an isolated net-

work. Usually, there is no user interface to manage the 

test lab, which limits the control users have over the lab 

environment. The cost of administration can quickly war-

rant implementing a more robust solution, and many or-

ganizations are investigating VLA to lower the overhead 

costs of a custom solution.

A manager in charge of application test needs to deter-

mine the best way to apply limited resources to achieve 

the goal of delivering a reliable, performing application. 

Given the nature of modern distributed environments, 

this job is becoming more and more difficult due to:
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eratively to deliver software.
•	 Communication issues—Devel-

opers often spend an inordinate 
amount of time trying to reproduce 
and debug defects reported by the 
test team. If an application state is 
difficult to reproduce, it can mean 
hours wasted diagnosing an issue. 

•	 Globally distributed teams—The 
growing trend of using offshore 
testing resources compounds the 
problem of sharing consistent en-
vironments across teams and facili-
tating effective team collaboration.

Given the rise of virtualization, ap-
plication development managers and 
test professionals are rethinking tooling, 
practices, and skills to help solve these 
ongoing challenges. Many have already 
experimented with virtualization in their 
lab environments and are now realizing 
a virtual lab automation solution is nec-
essary to overcome new challenges that 
a virtualized environment brings. 

Best Practices and 
Common Pitfalls

Best PRactice #1: undeRstanding 
Vla caPaBilities and limitations

Virtual lab automation is the industry 
term that has been coined to describe 

a new breed of tools and test practices 
that uses virtualization technology to 
automate development and testing labs. 
A VLA solution, like that shown in 
figure 1, can include some or all of the 
following capabilities:

ResouRce Pooling and PRoVisioning
Resource pooling enables different 

teams and individuals to share pro-
cessing power, storage, and networking 
infrastructures, thereby increasing uti-
lization and availability of resources 
and reducing costs. In conjunction with 
resource pooling, an orchestration and 
provisioning process allocates and re-
leases resources as needed. 

multi-machine configuRations
Virtual machine images are the con-

tainers that enable isolation of operating 
systems and applications from physical 
resources. A configuration is a group of 
virtual images that defines a complete 
system, including network and storage 
characteristics. For instance, a configura-
tion could consist of multiple Windows 
Vista client machines, an Oracle data-
base server, and a WebSphere applica-
tion server. Configurations can easily be 
created by combining virtual machines 
through a user interface. A configura-
tion is a very useful concept for testing 

•	 Increasing complexity—Building a 
lab environment to support testing 
is a painstaking task for a typical 
distributed architecture. Imple-
menting test environments that 
mirror production as closely as 
possible requires that machine, net-
work, and application settings be 
carefully configured to ensure that 
environmental issues are found be-
fore deploying to production. 

•	 Resource constraints—Budgets are 
shrinking, and procuring physical 
hardware, storage, and network 
resources for test environments is 
costly and often difficult to justify 
given low utilization. Since ap-
plications often require testing on 
multiple operating system versions, 
language variants, browsers, and 
devices, achieving the optimum bal-
ance between adequate test coverage 
and acceptable risk is difficult. 

•	 Productivity bottlenecks—The setup 
and tear down of labs is usually a 
time-consuming, manual process. 
This lab provisioning overhead is 
costly and reduces the time teams 
can spend testing an application.

•	 Faster cycle times—The broad 
adoption of agile development prac-
tices has put pressure on QA teams 
to reduce test cycles and work it-

Figure 1: A typical VLA solution
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teams because it allows a whole system 
to be defined and isolated in a test en-
vironment. Virtual networking enables 
copies of the same environment to be 
run in parallel and allows the emulation 
of production environments during the 
test process.

configuRation liBRaRy
The configuration library allows a 

team to manage and organize virtual im-
ages and configurations. Standard builds 
and images can be created and made 
available to development and testing 
teams to save hours of set-up time and 
environment configuration. Addition-
ally, the library is used to store new con-
figurations that are cloned or created as 
part of a test.

susPend, snaPshot, and RestoRe
The ability to suspend the complete 

state of a multi-machine configuration 
and make a snapshot—a copy at a point 
in time—is a major benefit of virtualiza-
tion. This is especially useful for applica-
tion development teams because, when a 
defect is found, a configuration snapshot 
can be taken at the point of failure and 
a link to the configuration added to the 
defect report. Instead of spending hours 
to reproduce the system state to isolate 
the defect, a developer can restore the 
configuration and start debugging within 
minutes.

scheduling and ReseRVations
Many in-house virtual lab implemen-

tations have a fixed pool of resources 
for teams to share. The scheduling and 
reservation functionality allows devel-
opment and test environments to be re-
served ahead of time.

RePoRting and monitoRing
Reporting modules allow users and ad-

ministrators to manage usage and quotas 
and to determine whether the system re-
sources are being used optimally. Moni-
toring enables diagnosis of the system 
health, including CPU utilization, storage 
performance, and network usage.

automation aPi
Automating a test lab almost al-

ways involves integrating tools and test 
processes. An automation API enables 
teams to create test environments au-
tomatically as part of the build process 
and initiate automated test runs once a 
new build has been deployed. An auto-
mation API is typically made available 
through a Web services interface.

administRation and secuRity
Administration and security features 

often include user and quota manage-
ment, project creation, permissions, and 
authentication. Remote access to the 
system—for instance, for an outsourced 
vendor—is usually managed through se-
cure connections via encrypted protocols 
and virtual private networking.

These capabilities are generally useful 
to the vast majority of development and 
test teams. However, every team is dif-

ferent, and determining whether some 
or all of these capabilities are needed 
is important to consider. Any manager 
who has implemented automated tools, 
whether for development or testing, 
knows that there are some tools for 
which the effort required to implement 
can far outweigh the benefit. The same is 
true for virtual lab automation.

common Pitfall #1: 
misundeRstanding test tyPes that 
aRe suitaBle foR a ViRtual laB

Almost all VLA solutions utilize a 
standard infrastructure and support a 
wide range of test scenarios. Hardware 
and network characteristics can be con-
figured easily through the Web interface 
to specify number of processors, amount 
of memory, and network settings of ma-
chines in a configuration.

Typical customer test scenarios, shown 
in figure 2, include unit testing, functional 
testing, system testing, integration testing, 
and load testing of applications. How-
ever, there are a few uses where a VLA 
solution is not recommended. These in-
clude tests that require specific hardware 
access (e.g., BIOS driver tests) and some 
types of performance and stress testing 
(e.g., a test of application performance 
on a specific hardware profile). 

Best PRactice #2: deteRmine the 
Right imPlementation aPPRoach foR 
youR oRganization

There are two basic approaches for 
adopting a VLA solution: 1) purchase 
an installed package, and 2) use a cloud-
based virtual lab service. Each approach 
has its advantages and disadvantages.

A number of vendors offer packages 
for VLA. Many of these solutions offer 
most or all of the capabilities described 
above. They typically have been adopted 
by large enterprise organizations where 
the expense, time, and organizational 
changes required to build a centralized 
lab are worth the effort. Voke, an IT 
analyst firm, estimates a VLA solution 
can deliver a 25 to 50 percent reduction 
in hardware needs and an average time 
savings of three days to deploy a lab en-
vironment.

But, a few important areas should be 
considered before deciding to go with 
an in-house VLA solution. First, imple-
menting an automated test lab requires 

Figure 2: Test types supported



to your needs. Furthermore, the service 
provider handles the administrative 
costs associated with running the lab. A 
hosted lab can be integrated easily with 
onsite assets using a virtual private net-
work (VPN) connection, and a customer 
typically will pay only for the hourly 
usage of the lab machines when in use, 
thus eliminating the expense of test ma-
chines sitting idle.

common Pitfall #2: ignoRing 
indiRect costs

When determining the total cost of 
ownership (TCO) for each approach, 
it’s important to remember to include 
the costs for internal IT support, as well 
as the more obvious hardware and soft-
ware capital expenditures. Often, much 
of the ongoing cost for a lab involves IT 
administration. Also, indirect costs—
such as time savings gained by develop-
ment and test team members’ using the 
capabilities of a VLA solution—should 
be included.

Best PRactice #3: automate youR 
test laB oPeRations

One of the major benefits of a VLA 
solution is the ability to integrate with 
a build process and testing framework 

to enable an automated workflow, as 
shown in figure 3. Typically, this work-
flow is enabled through scripting or tool 
support in the build server or automated 
testing tools. Almost all VLA solutions—
both in house and hosted—offer an API 
to enable such integration.

Populating an asset and configura-
tion library enables quick deployment 
of standard environments. Many envi-
ronment setup tasks can be automated 
to avoid manual user intervention. For 
instance, as part of a nightly build, new 
virtual machine configurations can be 
deployed automatically and software 
builds and patches installed in prepara-
tion for a test run the next day. In ad-
dition, using the VPN functionality 
found in a typical VLA solution, a test 
environment can be deployed to mimic 
a production environment as part of the 
automation process.

common Pitfall #3: falling foR the 
“sunk cost” fallacy

Some IT organizations invest too 
much time in building their own virtual 
infrastructure and automation. Often 
citing work already completed on a vir-
tualized platform, these organizations 
invest further in areas such as remote ac-
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not only a large, up-front investment in 
lab hardware and software but also sig-
nificant effort to implement, configure, 
and train lab personnel. These expenses 
are especially difficult to justify if bud-
gets are under pressure. 

Second, implementing an in-house 
virtual lab solution requires assigning 
skilled IT resources for administration 
and virtual image population and main-
tenance. Unless a lab reaches a critical 
mass to cover multiple development and 
test organizations, this administration 
overhead can be prohibitive. 

Finally, although an automated vir-
tual lab improves resource utilization, 
there are going to be resource conflicts 
between teams unless an expensive 
pool of infrastructure is purchased that 
covers peak demand. This means some 
groups will still wait for resources, re-
ducing their effectiveness and increasing 
delivery risk. 

An alternative to an in-house virtual 
lab approach is a cloud-based solu-
tion or “virtual lab as a service,” which 
solves many of the issues and risks as-
sociated with an in-house implementa-
tion. For example, there are no up-front 
investment costs, and you can scale the 
infrastructure up and down according 

Figure 3: Typical lab automation process



However, demonstrating how it will 
help make their jobs easier is equally im-
portant. By choosing a few high-impact 
areas on which to focus and securing 
some quick wins to improve produc-
tivity, your team is much more likely to 
adopt the new solution.

One of the most obvious areas on 
which to focus is populating the con-
figuration library. If you have chosen a 
hosted VLA solution, this will be pre-
populated and you will only need to 
update base virtual machine images to 
match corporate images. This will enable 
IT operations and test leads to quickly 
assemble and deploy new environments, 
reducing the time to test and simplifying 
environment configuration.

Another high-impact, low-effort 
change is to ensure snapshots of virtual 
machine configurations are captured for 
new defects. This enables testers to com-
municate defects more easily—some have 
called it a “screenshot on steroids”—and 
developers to isolate problems in a frac-
tion of the time it previously took.

common Pitfall #5: inadequate 
tRaining of outsouRced test teams

Organizations typically will roll out 
training programs to their staff but may 
forget to do this for outsourced test 
teams, especially when new service pro-
viders are added after a VLA implemen-
tation. Conducting short training ses-
sions will ensure outsourced teams are 
equally productive with a VLA solution.

Evaluating a Virtualized 
Solution

As part of evaluating approaches for 
adopting virtualization in your develop-
ment and test organization, I recommend 
the following steps:

1. Determine the capabilities your 
organization needs—Build a re-
quirements matrix and determine 
the types of testing and usage 
patterns typically seen in your 
organization. Consider operating 
platforms and hypervisor vendors 
used in your environment as well 

once implemented, training staff members 
on the use of a Vla solution is the first 

step to encourage adoption.
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cess for distributed teams, storage man-
agement, and networking—areas that 
come standard with a VLA solution. In-
stead, these organizations should move 
to adopt a package or virtual lab service 
that will save costs in the future.

Best PRactice #4: enaBle 
team collaBoRation with useR 
PeRmissions and PRojects

Every VLA solution offers the ability 
to specify user access levels and permis-
sions. Typically, an administrator has 
access to the entire lab, team leads can 
create new projects and environments, 
and individual testers work as part of a 
project and have access only to the re-
sources they need.

Once user access con-
trol has been specified, 
administrators and team 
leads can enable or re-
strict access to resources 
through the virtual lab 
user interface. This is 
especially useful for projects where out-
sourced vendors are utilized. A project 
can be created with the environments to 
be tested, and outsourced testing profes-
sionals can be given access only to the 
resources required for a given test run. If 
an organization is using a hosted lab, it’s 
easy to ensure that the test environment 
is isolated from the corporate network. 

With environments stored in a config-
uration library, replication of defects be-
comes much easier as both development 
and test teams share the same environ-
ments on the same virtual infrastructure.

common Pitfall #4: not RestRicting 
access to masteR configuRation 
images

There will be a set of master, or 
“gold,” configuration images that are 
commonly used to create environments. 
These include standard desktop images, 
application builds, and server images. 
It’s important to ensure these images can 
be accessed only by a lab administrator 
and not accidentally modified by a de-
veloper or tester.

Best PRactice #5: oBtain team 
Buy-in with high-imPact, low-
effoRt changes

Once implemented, training staff 
members on the use of a VLA solution 
is the first step to encourage adoption. 

as the current skills of your IT 
operations and test team.

2. Explore the potential solu-
tions—Evaluate an in-house 
package versus a hosted virtual 
lab service. 

3. Evaluate TCO—Build a TCO 
model. Be sure to include soft-
ware, hardware, implementation, 
and administration costs. Also, 
try to estimate the indirect costs 
associated with each option. 

4. Conduct a trial project—Conduct 
a proof-of-concept or trial project 
using your short list of solutions. 

5. Implement solution and refine 
your test process—Once you’ve 
tested and implemented your so-

lution, evaluate your current 
test practices, update them 
to reflect the new virtual lab 
capabilities, and invest in 
training your team before 
rolling out the solution.

In summary, I’d recommend exploring 
VLA if you are experiencing challenges 
with testing bottlenecks caused by inef-
ficient lab provisioning or utilization of 
testing hardware, or if you are struggling 
with sharing test environments across 
the team or virtual machine sprawl. 
If you want to experiment with a low-
cost, low-risk approach, first explore a 
hosted (or cloud-based) virtual. From 
there, you can determine whether an on-
site lab is worth the investment for your 
organization. Regardless of the option 
you choose, virtualization and VLA are 
mature technologies, so now’s the time 
to move to the next generation of testing 
infrastructure! {end} 
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C
ongratulations, you’ve decided to 

start writing automated tests for your 

application. Maybe tests are a new 

requirement for your team, maybe 

you’ve been burned by bugs that keep reappearing, 

or maybe you were just curious about the buzz 

surrounding automated testing. However you 

got to this point, a good suite of automated 

tests can make your development life more 

productive and peaceful.

If you are a developer, perhaps you’ve 

read an introductory article on testing 

with JUnit (or NUnit, Test::Unit, or your 

programming language’s flavor of the 

xUnit test framework), and you under-

stand the syntax and fundamentals of 

writing tests. But going from test-driving 

a stack data structure (a typical book 

example) to testing your living, complex 

production application can seem like a 

daunting challenge. In this article, I’ll sug-

gest what to start testing in your applica-

tion, how to get started, and some problems 

you may encounter along the way. 

It’s important to note that writing automated 

tests can be practiced in any software process or 

methodology, whether it’s Scrum, waterfall, RUP, 

Extreme Programming (XP), or your organization’s 

own custom blend. While XP practitioners write their 

tests before the production code, this practice can be dif-

ficult to start—and not everyone prefers to work in this 

manner (though I’d encourage everyone to give it a try before 

dismissing it). Test-last development—testing after the produc-

tion code is written—is a way that many teams start and practice 

automated testing. 



What Do I Test?
Like starting anything new, it can 

be difficult to decide how and where to 
begin adding tests. While sitting down 
and writing tests for the first code you 
see may feel productive, there are some 
strategies to get more immediate value 
out of your tests. When starting with no 
existing tests, you want to get the most 
value out of your time and effort. You 
want to avoid writing tests for code that 
never has broken and probably never 
will break. Here are a few questions I 
ask to discover some possible starting 
points:

•	 Are there any existing or recently
fixed bugs?

•	 What features have you just fin-
ished?

•	 What are you planning to work
on next?

aRe theRe any existing oR Recently 
fixed Bugs?

Tests that expose a bug are the most 
immediately valuable tests. These dem-
onstrate a real fault in the system, pro-
vide feedback for when you have finished 
fixing the problem (the test passes), and 
act as an automated alarm if the defect 
ever gets reintroduced.

If you have just found a bug, write 
a test that reproduces the failure. Fix 
the bug, rerun the test to see it pass, 
and refactor the code to clean it up. 
This rhythm is the Holy Grail of test-
driven development—the “Red-Green-
Refactor” cycle.

What do you do if you don’t have 
any bugs (that you know about)?  Pick 
a bug that you just fixed or one that was 
a real zinger. Write a test for that bug—
but here’s the catch—roll back the pro-
duction code to a point where the bug 
still existed. Now run the test to confirm 
the test exposes the bug, then restore the 
production code to the current working 
state. This step is critical—you want to 
make sure you write a test that actually 
catches the bug. When you have code 
that already works, it’s easy to write a 
test that never actually fails, even if the 
bug gets reintroduced. 

what featuRes haVe you just 
finished?

When do you best remember the code 

you’ve written? Right after you write it! 
Use that mental clarity to write tests that 
exercise core aspects of the feature, using 
the tests to document how things are 
supposed to work. Now is the perfect 
opportunity to write some executable 
documentation that demonstrates any 
unusual corner cases of the particular 
business rule you’ve just implemented.  
Then when you need to modify it in six 
months, you’ve left some breadcrumbs 
to remind you of all the particular nu-
ances.

One other practical reason to work 
on code you just finished is that team 
members sometimes get grumpy when 
people change their code or even insin-
uate that it might be wrong and require 
testing (perish the thought!). If you’re on 
a team like this, practice introspection 
and test your own code; once you do it 
enough, your teammates might take no-
tice.

Another good reason to test new 
code is that it may be easier to get the 
business sponsors to buy-in on the ef-
fort. If you tell a business user that you 
want to spend some time defect-proofing 
a feature, he’ll probably like the idea. If 
you tell him you want to work on some 
other feature that’s not being worked on 
anymore, he’ll probably balk at the idea. 
Instead, focus on the current features 
being developed.  

what aRe you Planning to woRk on 
next?

When you add new features to an ap-
plication, there is some risk of breaking 
existing functionality. This is a fact 
of life, but tests can help. There are a 
couple of options to consider: add re-
gression tests to prevent introducing 
new bug, and to understand how some 
existing code works.

If you’re about to start a new piece 
of functionality, use your current knowl-
edge of the system to figure out what 
might break and write tests to cover 
those cases. Once you complete your 
task, use these tests to ensure you haven’t 
broken anything. This is especially true 
if you’re about to start refactoring code. 
Make sure you write tests to ensure you 
don’t accidentally change the code’s be-
havior. 

But what if you didn’t write the code 

in the first place and don’t really know 
what it’s doing? Write tests to demon-
strate and discover the code’s behavior. 
In his book Working Effectively with 
Legacy Code, Michael Feathers calls 
these characterization tests. The theory 
is that if a system is working, the cor-
rect behavior doesn’t come from some 
requirements specification document; it 
comes from whatever the code is doing 
right then. Characterization tests help 
ensure that the code’s behavior stays 
consistent after you’ve made your new 
changes.

Once you’ve figured out what to 
test, you need to think about how to get 
started.

Getting Started 
high-leVel and low-leVel tests

For this article, I’ll use the term “high 
level” to describe tests that exercise top-
level classes (e.g., Web framework ac-
tions) or public APIs, and “low level” 
for tests that utilize the individual ob-
jects or components (e.g., a sales tax cal-
culator) of your system in isolation. The 
effectiveness of these test types can be 
measured in terms of depth—how many 
different components are exercised—
and breadth—the number of different 
paths or data combinations executed by 
the test. 

High-level tests provide deep depth 
and narrow breadth: deep depth because 
they exercise many layers of the system 
together, but narrow breadth because 
they normally exercise just a few paths 
through the code. But this depth comes 
at a cost. You need to manage a lot of 
dependencies and setup before each test. 
Furthermore, high-level test failures may 
be hard to diagnose—you might get 
feedback that a record didn’t appear in 
the database, but you won’t easily know 
if it was because of bad input data, a da-
tabase problem, or some logic error in 
any of the collaborating objects. 

If you have no tests at all, high-level 
tests that use a real database exercise a 
lot of the system and can provide confi-
dence that the system is wired together 
correctly. These tests usually start just 
below the user interface by accessing 
the Web framework actions or services 
directly. If at all possible, avoid testing 
directly through the GUI since the user 

34 BETTER SOFTWARE MAY/JUNE 2009 www.StickyMinds.com



www.StickyMinds.com MAY/JUNE 2009 BETTER SOFTWARE  35

isn’t always the right strategy. Writing 
low-level tests offers quick rewards, but 
it can be exhausting to climb level after 
level of your application. Sometimes it’s 
a good strategy to start with a high-level 
test to ensure the feature is working end 
to end, then flesh out the details with 
low-level tests as necessary.  

I faced a similar scenario with a de-
veloper. We started writing tests for his 
new feature at the lowest level of the ap-
plication. We wrote tests, moving up one 
layer at a time. After a morning of doing 
this, we were both exhausted and hadn’t 
yet written a high-level test to verify 
that the feature worked! In retrospect, it 
would have been better to start with a 
high-level test; that way we would have 
had time to focus on other scenarios to 

test or refactor the code while the task 
was still fresh in our minds.

There’s a special kind of high-level 
test I briefly mentioned earlier that 
controls the application through the 
user interface. For a Web application, 
this means automating a Web browser 
with a tool like Selenium or Watir (see 
the StickyNotes for links to tools). For 
a desktop application, this means using 
libraries like Abbot or White. If you’re 
just learning how to write tests, starting 
with automated GUI tests is almost al-
ways a mistake. They’re difficult to re-
produce because it’s hard to set up the 
data, they’re slow to execute, and they’re 
the most brittle and costly tests. How-
ever, these tools are great for smoke tests 
used to ensure your application installs 

interface typically changes frequently 
and leads to a lot of incorrect tests and 
test maintenance.

Low-level tests are the opposite: 
shallow depth and wide breadth. Low-
level tests are easier to set up with a va-
riety of scenarios since you are working 
with objects in isolation and can more di-
rectly specify desired test setup behavior, 
such as creating test-only objects that al-
ways throw exceptions. This makes low-
level tests better for isolating behavior 
and diagnosing failures. However, these 
tests typically exercise one layer of your 
application (e.g., business objects or ser-
vices) and provide shallow depth.

Ultimately, a well-tested system has 
a combination of both test types: high 
level to ensure the system is wired cor-
rectly and low level to ensure all the 
business cases are covered.

For most developers, focused 
low-level tests are the best way to 
get started. They’re quick to write 
and run, which means they’re more 
likely to be run frequently, and that 
means more good feedback and a 
lot of little successes. Taken on 
their own, these little tests may 
seem trivial, but put them all 
together and you’ve got the be-
ginnings of a regression suite. 
Build experience writing tests 
while learning about the prop-
erties of good tests. The Prag-
matic Programmers publish 
an excellent book—Pragmatic 
Unit Testing—with editions for 
Java/JUnit and C#/NUnit, which does a 
great job teaching the fundamentals.  

After you’re comfortable writing 
low-level tests, move on to high-level 
tests. If you use a database or external 
systems as part of these tests, you’ll need 
to ensure these are set up in a repeat-
able fashion before every test. This may 
require work other than coding, such as 
creating your own database schema that 
you can change as part of your tests, fig-
uring out how to start up your own local 
copy of a dependent server, or creating 
mock versions of databases or servers.

Once you’ve gained experience 
writing both high-level and low-level 
tests, you’ll learn that starting at the 
lowest level of your application and 
moving your way up to high-level tests 

public void testSave() {

    action = // ... setup code omitted

    action.setFullName(“Nigel Tufnel”);

    action.execute();

}

Listing 1: A bad test

public void testSaveShouldCreatePerson() {

    action = // ... setup code omitted

    action.setFullName(“Nigel Tufnel”);

    String result = action.execute();

    assertEquals(SUCCESS, result);

    assertPersonCreatedWithName(“Nigel Tufnel”);

}

Listing 2: A better test

and operates correctly end to end. They 
are not a replacement for a curious—and 
perhaps devious—tester who can use the 
application in ways that were never an-
ticipated. For example, it’s easy to write 
a test that fills in invalid form data in a 
Web page, but a tester might try to click 
the back button, open a separate copy of 
the page in another window, and access 
your application in two windows simul-
taneously. Instead, start out by auto-
mating the simple, repeatable cases just 
beneath the GUI layer.

Common Problems 
tests aRen’t catching RegRession 
Bugs!

Good tests catch bugs; bad tests let 
them slip by undetected. To ensure your 

tests are good, make some devious 
changes in your production code and 
ensure the tests fail in the way you 
expect. Invert some boolean condi-
tional tests, do one less iteration in a 
loop, swap some assignment opera-
tors with equality checks (= for ==), 
don’t actually save a record to the 

database, or include whatever 
sort of mistake might make 
sense. Do your tests catch the 
error? If not, evaluate whether 
you’re missing a test or if one 
of the tests is missing some key 
detail.

For example, imagine you’re 
writing a test for a customer 
management Web application. 
Listing 1 shows an example 

of a bad test for a “Create a Person” 
action—the test never checks to see if the 
person was actually created. In fact, this 
test will fail only if the code throws an 
exception. Listing 2 shows a better test, 
which verifies the action’s result code 
and ensures that a person was created. 
Note also that we’ve created a custom 
assertion method to make the test easier 
to read. This method could check a real 
database or a faster in-memory version 
specifically used for tests.

i can’t change the dataBase since it 
affects the Rest of the comPany

If you are writing tests that use the 
database, it’s much easier to have your 
own private instance that you can set up 
and tear down at will. This also means 



36 BETTER SOFTWARE MAY/JUNE 2009 www.StickyMinds.com

that the build machine should have its 
own instance that it can use, just like 
each developer. If it’s hard to get the 
database schema set up reliably in an 
automated fashion, consider versioning 
your database changes. Add a version 
table to keep track of the current schema 
version, and then create all your changes 
in incremental SQL scripts that update 
the schema version after they run. This 
allows you automatically to re-create 
or update any database, whether it’s 
the local copy on your workstation or 
in production. Ruby on Rails uses this 
technique, as do tools like dbdeploy and 
migratordotnet.

If you can’t get your own instance of 
the database, there are some techniques 
you can use to help isolate yourself from 
the rest of the company (but fight tooth 
and nail for your own private instance 
or schema, otherwise your build might 
occasionally fail because someone else 
botched the schema). In his book xUnit 
Test Patterns, Gerard Meszaros de-
scribes several options for using reusable 
database fixtures. The premise is that 
your tests either insert unique data on 
every run or depend on some data that 
is always expected to be present. One 
pattern starts a transaction at the begin-
ning of the test, exercises the system, 
and then rolls back at the end of the test, 
preventing any changes from persisting 
and altering the test database.

how can my team measuRe its 
PRogRess?

Code coverage is a measure of how 
much production code your automated 

Figure 1: Sample code coverage annotated by EclEmma

tests exercise, stated as a percentage (for 
example, “65 percent of my production 
code is exercised by tests”). While code 
coverage alone is not a useful metric to 
determine how safe your application is 
from accidental regressions (there might 
be tests, but they might be bad tests), it 
is a great motivator and teaching aid. 
Since you’re starting out, your coverage 
number will be low, so set a goal to al-
ways have code coverage increase rather 
than targeting an arbitrary percentage. 

Code coverage tools like EclEmma 
can display production code coverage 
in your IDE by coloring tested lines of 
code green and untested lines red. There 
is no underestimating the “wow” factor 
of seeing code you’ve written turn green 
or red, and it provides great immediate 
feedback. See Figure 1 for an example.

it’s haRd to test my oBjects in 
isolation

One of the most difficult aspects of 
starting testing can be getting your code 
into a test harness—a repeatable con-
figuration of tests with several different 
scenarios. If your objects under test 
talk directly to other difficult-to-control 
components, use dependency injection 
(see the StickyNotes for a link) to pass 
in your own test-specific versions. For 
example, to avoid sending emails to 
your operations staff every time you run 
a unit test that verifies a system outage 
procedure, pass in a fake mail server 
connection and ensure that a message 
gets sent via the fake server. Your test 
will be much more repeatable, and you 
won’t get nasty letters from operations.

By writing more tests, you’ll start to 
learn how to write production code that 
is easier to test in isolation. However, it 
won’t happen overnight, and it probably 
will mean making some changes to your 
existing code to expose testing hooks. 
Think of these as small steps on the way 
to a better design. If you have a class 
that is hard to test, try making a testing-
specific subclass that overrides the prob-
lematic behavior. It may feel strange to 
change your production code in awk-
ward ways just to make testing easier, 
but if you can use it to write automated 
tests that provide a safety net, you may 
be able to change your design to remove 
that test-specific class entirely. Again, see 
Feathers’s excellent Working Effectively 
with Legacy Code for a wealth of tech-
niques for wrangling code into a more 
testable state.

One Step at a Time...
Just as writing clean code takes dis-

cipline, so, too, does writing good auto-
mated tests. It’s a rewarding practice, but 
be prepared: It’s going to be difficult at 
first. Start out slow—small, focused low-
level tests. Set realistic goals for yourself, 
and celebrate your successes, such as 
your first test that runs in the automated 
build, the first time a test catches a re-
gression bug, or the first test that uses 
the database. Along the way, verify that 
your tests are really delivering value—
break the production code and ensure a 
test catches the error.

And, when you become comfortable 
with writing tests last, I recommend at 
least trying to write your tests before the 
production code. I personally find the 
process of working in small steps with 
frequent feedback a rewarding and ener-
gizing experience. But, some developers 
love it and some hate it, so decide for 
yourself. Rather than debating the merits 
of Test First versus Test Last, let’s all cel-
ebrate that a good test suite provides us 
confidence that our code is doing what 
we expect, and that means we write 
code more confidently and sleep easier 
at night.

That sounds like a good life to me. 
{end}





by Rick Craig

test process iMproveMent never enDs.  Organizations are rarely static, so test managers and process engineers must treat 
process improvement as an ongoing activity. Intermediate milestones should be established and may subsequently 
be met, but the long-term success of the process improvement initiative hinges on continuously striving for advance-
ment and refinement.

Use a MoDel or reference point to Baseline cUrrent practices anD iDentify liKely change areas.  Of all the good process reference 
models available today, I prefer to use the Test Process Improvement Model (TPI). The TPI model is easy to use and 
accomplishes two important goals: 1) It baselines current practices, and 2) it identifies and prioritizes likely process 
improvement areas. It’s also a good idea to baseline traditional measures of test effectiveness such as DDP and cover-
age at the beginning of the process improvement initiative in order to measure the success of the changes.

create a plan or strategy for the process iMproveMent enDeavor.  A normal project or test plan template can be used as a 
starting point since it contains much of what we need for our process improvement plan: responsibilities, training, 
pass/fail criteria, schedule, risks, priorities, etc. 

More is not alWays Better.  Sometimes process improvement means reducing processes or documentation rather than 
increasing it. Make sure that the new or changed processes are flexible enough to handle projects of different types 
and scope. A process that is too prescriptive is wasteful and demoralizing.  

Use inflUence leaDers or change agents to facilitate the process iMproveMent.  Influence leaders are members of the team who 
are perceived by their peers as leaders due to their experience, personality, training, communication skills, etc. They 
may not necessarily be “managers” in the organizational sense. Ideally participants should be enthusiastic volunteers 
who see the need for change. Influence leaders also facilitate buy-in. 

BUy-in is essential.  If the process improvement initiative is to successfully implement real change, the stakeholders 
and practitioners must feel that they are part of the process. Training, feedback loops, and participation are key to 
buy-in.

introDUce change increMentally.  Trying to implement many different programs simultaneously is difficult to manage and 
frustrating for the participants. If multiple changes are introduced at the same time, it is difficult to gauge the effec-
tiveness of each change. When possible, pilot each change with a willing team. Hint: If multiple process improvement 
initiatives are ongoing simultaneously (including development), make an effort to consolidate or at least coordinate 
these efforts.

finD a sponsor.  Bottom-up or grass-roots change is possible but is typically difficult and costly. Having a senior man-
agement advocate for the process improvement initiative can facilitate budgeting, staffing, training, and buy-in from 
other senior managers.

iDentify anD iMpleMent process iMproveMents at the teaM level.  Process improvement can (and should) be conducted at the 
organizational level but should not preclude individual teams from pursuing the changes that benefit them most. Most 
process models (including TPI) adopt the lowest common denominator for each identified key area. If the process im-
provement assessment and subsequent implementation are conducted at too high a level, some teams will be waiting 
on the other teams to “catch up” before they can implement meaningful change.

Manage expectations.  Faster, better, and cheaper are all worthy high-level goals for process improvement, but it is 
frequently impossible and even unproductive to try to achieve all three at the same time. The process improvement 
initiative will have a greater chance of success if one of these three goals is chosen as the primary goal. The goal 
chosen may also have an impact on which processes are chosen for improvement.

Test Process Improvement
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and change their software 
with speed and ease, they 
fly into short iterations 
and frequent incremental 
product delivery—crashing 
painfully into the barrier of 
hard-to-change software.  

As described on con-
trolchaos.com, Scrum is 
“… used to manage and 
control complex soft-
ware and product devel-
opment using iterative, 
incremental practices.” 

Using timeboxes of two to four weeks, 
called “sprints,” Scrum arms you with 
techniques and memorable terminology 
for managing iterative and incremental 
development. At the end of each sprint, 
working software should be demon-
strated for customer feedback or imme-
diate release. Other than techniques for 
planning, managing, and sharing infor-
mation, Scrum doesn’t tell you how to 
develop software while you are inside the 
sprint. For greatest success, it relies on 
your team’s having the software practices 
and associated skills for creating soft-
ware that is truly “soft,” malleable, and 
inexpensive to change. 

Another racing analogy comes to 
mind to explain this. Scrum is more akin 
to what happens trackside—how the 
racing team plans the race, monitors lap 
times, communicates information, and 
reflects and learns from the race event. 
It doesn’t tell you how to build a race 
car or how to drive it. It relies on the 
race engineers and the driver to have the 
skills to do that already. 

Despite this, many organizations de-
clare that they are “going agile” and see 
Scrum as the panacea to the problems 
standing between them and that goal. 
They start with the expectation that the 
light at the end of the agile-adoption 
tunnel is their mastery of Scrum, only to 
find that it is the spotlight that illumi-
nates the brittle nature of a product cre-
ated using legacy development practices.

In my experience, these organizations: 
•	 Assume	 that,	 once	 implemented,	

the software will be expensive to 
change, so they create speculative 
designs intended to solve future 
problems—making the design far 
more complex than necessary 

•	 Develop	 the	 software	 in	 a way	
that makes evolutionary design 
impractical, causing them to 
slice the product increments by 
“horizontal” architectural com-
ponent, which makes it difficult 
to demonstrate the value to the 
customer, reducing trust and de-
laying feedback

•	 Believe	 that	 writing	 unit	 tests	
slows you down, leading to low 
unit test coverage and infrequent 
test runs and causing deterio-
rating throughput by deferring 
the detection of bugs, often until 
it is too late

•	 Underestimate	 the	 gradient	 of	
the learning curve in automating 
acceptance tests, abandoning it 
before the true value can be re-
alized, which reduces clarity of 
requirements and consuming the 
sprint with increasing manual re-
gression testing overheads

•	 Continue	with	a	phased	develop-
ment cycle separating program-
mers and testers (and other dis-
ciplines), making communicating 
changes in requirements unneces-
sarily difficult and causing fric-
tion between disciplines

After an eventual peak in demonstrable 
features, these behaviors contribute to an 
ever-decreasing velocity and an increasing 
proportion of each new sprint spent de-
bugging and testing bug fixes. The term 
“agile” is quickly replaced with “fragile” 
and feels more like brittleware develop-
ment than software development.

The team reacts by spilling activities, 
like testing, into later sprints or aban-
doning testing altogether and pulling  

The Last Word

Putting the Kart before the Horse?
by Antony Marcano

Deep down, I’m a frus-
trated racing driver—one 
who occasionally indulged 
his passion at his local go-
kart circuit (coincidentally 
the same track on which 
Lewis Hamilton, current 
Formula One world cham-
pion, first learned to race). 
Later, I raced in an adults’ 
amateur karting league—
pure exhilaration! Super-car 
acceleration, 70 mph+ top 
speeds, and no seatbelts!

My passion for racing seems to have 
rubbed off on my ten-year-old son. After 
his many polite and persistent requests, 
I recently took him karting for the first 
time.

While experienced racing drivers make 
speed seem effortless, consistently fast lap 
times are physically demanding and re-
quire enormous skill—even in go-karts. 
At the open practice session my son and 
I attended, novice drivers seemed to ap-
proach their first lap as if it really were as 
easy as experienced drivers make it look. 
They floored the throttle and flew down 
the straight only to crash—painfully and 
expensively—into the barrier at the first 
hairpin turn.

Thanks to a little coaching from me, 
my son started out slowly. At low speed 
he practiced the line I showed him on each 
corner, gradually improving the quality 
of his cornering and then increasing his 
speed. He wasn’t concerned with going 
full-throttle. He was developing the cor-
nering skills needed to achieve consistently 
fast average speeds. I suggested an earlier 
braking point here and a later apex there 
and by the end of the afternoon he was 
achieving the fastest and most consistent 
lap times—even faster than the adults (ex-
cept for me, of course).

Organizations starting their transition 
to agile methods with Scrum are much 
like the novice drivers trying to go full-
throttle before learning how to take the 
corners. Before being able to truly bend 

Scrum doesn’t tell 

you how to develop 

software while you are 

inside the sprint.
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design into earlier sprints. Superficially, 
these teams appear to be agile with index 
cards and project boards and daily stand 
ups called scrums. But the time between 
successful demonstrations of working 
software continually grows, well beyond a 
single sprint. Agile this is not.

Now, I do appreciate that there are 
many Scrum-first agile adopters out there 
who are experiencing success. However, 
this perception of success may well be rel-
ative to how the organization was doing 
before using Scrum and very much related 
to what they expected to happen once 
they’d mastered Scrum.

Adopting Scrum before developing the 
technical practices required to create easy-
to-change software does have a benefit. At 
the end of each sprint that fails to show a 
product increment or refinement of value 
to the customer, Scrum painfully high-
lights how hard it really is to change the 
software produced by these legacy prac-
tices. Sometimes this is the only way to in-
fluence cultural change—for the organiza-
tion to learn a few lessons the hard way.

That was how the lesson was learned 

for one delegate who spoke up during a 
presentation at a conference I attended 
last year. With the benefit of hindsight, he 
wished that his organization had started 
with the agile technical practices first. 
Strangely, it was only after hearing his 
story that I reflected on my own experi-
ence in that regard. It was only then that 
I really appreciated how much “going 
agile” with Scrum first was actually put-
ting the cart before the horse.

Interestingly, as I write this column, I 
realize that I’d already been doing exactly 
what that delegate had wished for. Over 
the past year, one of my clients has, with 
my help, gradually reduced the time be-
tween delivering releasable software from 
three months to two weeks. The client did 
this by first focusing on its technical prac-
tices. Much like my son’s approach to de-
livering faster lap times, the client started 
slow and gradually developed the skills 
required to deliver software more quickly, 
frequently, and consistently through im-
proved quality.

It was only when the frequency of each 
releasable version of its product had been 

reduced to about six weeks—coinciden-
tally closer to the typical recommended 
length of a sprint—that the team started to 
employ any noteworthy techniques from 
Scrum. I guess the team’s skill on the track 
had reached a point where it saw the value 
of having better trackside support and in-
formation. I suspect that for my son, at 
the rate his lap times are improving, it’ll 
not be long before he will want the same.  
{end}
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